An advanced facility for the production of exotic shortlived isotopes far from stability (RIA) could use as the driver a high power cw superconducting linac [I]. Due to the wide range of particle velocities (,B=O.Ol9-0.81), different cavity types are required. This paper describes a possible design for the injector portion (up to ,B=O.l) of the driver linac. The proposed injector design consists of a multi-harmonic buncher, an RFQ (f=57. 
INTRODUCTION
Experiments with radioactive ion beams far from stability is a major frontier in nuclear physics. In the last several years, a concept for a world-class radioactive ion beam facility has been developed [I] . The proposed design for the Rare Isotope Accelerator (RIA) project includes a high power, cw linac. To limit the power consumption, all accelerating structures with /3>0.019 are superconducting. The driver linac will provide beams over the whole mass range from hydrogen through uranium with energies between 400 MeV/u (U) and 900 MeV (H) and a beam power between 100 kW and 400 kW.
RFQ
The first accelerating structure is a normal conducting radio frequency quadrupole (RFQ) accelerator operated at * Work supported by NSF Cooperative Agreement # PHY-952844 f=57.5 MHz. RFQ resonators are well established structures for the acceleration of low energy ion beams with simultanious strong transverse focusing [2] . Two possible solutions for RIA have been considered, a 4-vane RFQ and an IH-type RFQ.
4-vane RFQ
The 4-vane RFQ is a cylindrical resonator with four vanes placed symmetrically within the cavity. It is operated in the TE21(o) mode. The low frequency of 57.5 MHz leads to a rather large diameter of about 100 cm. MAFIA simulations have shown a high efficiency (Zh.1~~1~=680kRm) because the vane charge current is distributed very uniformly along the whole structure resulting in a high shunt impedance. 
IH-type RFQ
A different possibility for RIA is an IH-type RFQ. It is a cylindrical resonator operated in the TEll(o) mode. The resonance structure consists of two ridges carrying the support rings and mini-vane like electrodes. The simulations have shown that the shunt impedance is lower compared with a 4-vane RFQ, but due to the higher capacitance, the strucure is much more compact. The result is a diameter half as large as for the 4-vane RFQ. See table 1. In addition, the IH RFQ is easily tunable and not as sensitive to mechanical perturbations [3]. Figure 3 shows the resonance structure of the IH-RFQ. This RFQ is similar to the RFQ of the new high current injector at GSI which has been successfully commissioned in 1999 [4] . The distance and the width of the support rings have been optimized with MAFIA in order to minimize the dipole component and to maximize the shunt impedance. See fig. 4 . A width of 2 cm and a distance of 12 cm lead to a calculated shunt impedance of 390 kRm and a dipole component of 0.7%. Given in Table 2 
RFQ beam dynamic
RFQ beam dynamic calculations have been performed using the PARMTEQ code. For uranium, the RFQ must simultaniously accelerate two charge states to meet the beam power requirements. Therefore, the longitudinal properties of the beam from the RFQ is of special concern. A program has been developed to optimize the properties of the RFQ and the longitudinal emittance. 
SUPERCONDUCTING CAVITIES
After the RFQ, the driver linac consists of superconducting cavities. Up to approximately the 85 MeVIu point, drift tube cavities are foreseen whereas elliptical 6-cell cavities are proposed for the remainder of the linac (see fig. 6 , left). They are operated at f=57.5 MHz and designed for a particle beta of 0.02 and 0.03, respectively. The third type of the drift tube cavities is a 2-gap quarter wave resonator (QWR) operated at f=86.25 MHz and optimized for a beta=0.06 (see fig. 6 , right). Due to the broad transit time factor of the QWR, it can accelerate ions efficiently up to P=O. 1. The number of required quarter wave resonators is 32 assuming a gradient of EaCc=6 MV/m and q/A=29/238. All cavities have been simulated with 
CONCLUSION
A possible solution of an injector for a cw superconducting high power linac has been presented that would consist of a 57.5 MHz normal conducting RFQ and 39 superconducting coaxial-line resonators operated at frequencies of 57.5 and 86.25 MHz. As the first accelerating section, a 4-vane and an IH-type RFQ have been considered. Due to the advantages of the IH-RFQ (more compact, easyly tunable, less sensitive) this structure seems to be more favourable for the low frequency despite the smaller shunt impedance. 
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